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Abstract of JP20041 75691 

PROBLEM TO BE SOLVED: To provide a new 
phenanthroline derivative exhibiting an 
electron transportation performance which 
compares favorably with that of 
Alq<SB>3</SB>(tris(8-hydroxyquinoline) 
aluminum) and to provide a method for 
producing the derivative and to provide 
application of the derivative. 
SOLUTION: The phenanthroline derivative is 
represented by general formula (1) [wherein 
R1 to R6 are groups selected each 
independently from a group consisting of 
hydrogen, an alkyl group, an alkoxy group, an 
aryl group (which may be substituted by an 
alkyl group), an aralkyl group (in which an aryl 
group part may be substituted by an alkyl 
group), an alkylamino group, RCOO (R is 
selected from a group consisting of an alkyl 
group, an aryl group and an aralkyl group), a 
cyano group and XA (X is an element selected 
from a group consisting of O, S, Se and Te 
and A is an alkyl group or an aryl group); Q is 
an aromatic group composed of a condensed 
ring having two or more rings]. 
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2 - v * * U- # n 
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EP7773l:9-7D : E7/X7t>iI*fF7t Fn77>5iDx, g & . 
*TlO#ra«#b, FH7-fX7t h>MT#SPLfcft, SSfclOfl-IWSttfLfc 
. io»ftn-BuLi ;HJf >7A) 81110^ < 0 tITbiTi, 2 40 

0»M#L-I0'CtT-?Sr31L/c. 0 "C T 1 0 ft n L ft ft . RtfF7-f707t 
h>i§ffi^ffl^T-7 8 < ClCft»b, 1 0»S»#lT2--fV7'a#^y-4, 4, 4 
, 5-f h7/f A-l, 3, 2-v J ^^it^D5> (DOB) £ - SUC Jo A , Iif2 
4«rHEj6;Stffc. E & 7 ft > * ifc L . W«JI£EJRLTiA*tfk-;*-TM£l&£ 
ft. Hi»*D7Fy 7 7^--eSSl, S^SSfT^fc. 
[0016] 

(3) 3, 8-y7>h 7 tz^7it>hD'J> (DAnPhen) <75 £ Sfc 
[ VC 5 4 ] 
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Br- 




Pd[P(Ph) 3 ]4, K 2 CO, 




(DBrPh) 



(BAN) 



E D 7 7 X 3 I: D B r P h 2 . 9 6mmol,*93Ht;7>h5-fe>(BAN) 6. 5m 

mo 1 , fF7 + X h^irJ^X^o/t^ynSItSbtPd CP (Ph) 3 

) 4 0. 7 Ommo 1 S?^f ***A7 5 F6 0mmo I C»|fS*. £ K # 'J 7 A 7k 10 

& ( K 2 CO, 4 . Ommolffi^S) S 1^. 1 0 0 tf 2 . 5 BIW£(6Jtt. SfS 
&7 & 9 a n * to J>? mm L7kTifc» L1tt> tVLWtv tf * •> V I*T;it*L * * ? k 2 n v 
h^77^-l:i0«aifc ( M BB g s;jdd^^> + 2 5 X^^/-JH»*) . B 
« ft . *nnjJOUA:^*tf>»«l;:J:»)«iS**fT^. *6©H#**fc («I2 9. 
8%) . Biflil (SI) . 1 H-NMR (02) . TCSH^^ffCfcOfTofc 

r-n'J>^Ko©iRx^^ h jvZtkL . 13 ©SSlJf ©i^x^i' h ;p £ ^ -f . 
B£ jft 3 0 OtKi, 

1 H-NMR (CDC1 3 , TMS) <5 (ppm) 9. 4, 8. 5, 8. 05 (2H, 2 
H, 2H, part of Phen), 8. 68, 8. 17, 7. 75, 6. 00- 20 
7. 40 (2H, 4H, 8H, part of Anthracene) 
[001 7 ] 
*J£0J 2 

(1) l-7"Dtt7?l/>ffl*'7i{l: 
[ 5 5 ] 



l-7'Dt7-7^1/>©THF^i8tJ-78t:i:ftail, n-BuLi'\*-ir>Jgi£ (1 
. 6 M ) f U)o< OtiTL, SfTftOICKfcSl,. 3 0 # « # b fc . "DrS KX&Tt - 7 
8 13 K ft $ L , 2--fV:/D**S'-4. 4, 5, 5-f h5/f*-l, 3, 2 - :* 
* tr # □ 7 > (DOB) £ JO ;L , £ t& T* 2 4 Pf P B 1 K £ £ it 7c . ElSiTl. ?IfJH- 
rJK-ffiL, 7k T ft # b ?c & . «7j'*'>nT«ilft. & & & . ylf M-f 

: *\ * * > = 1 : 2) tISltfc. 8 S? & . S B # £ # . 1 H-NMRX^J h )\> . 40 

I R * ? r- ;P C «fc 0 H 56 b . 

[0018] 

(2) 3, 8 - v - ( 1 - i- 7 9- )V ) 7x7">hnU> (D-lNaPhen) <Z> £ g£ 
[ ft 5 6 ] 
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Ea7773l;*I« 1 0 (1) T tl n fc y ^ □ t # 2 . 95mmo 1. -gffim 2 ?) ( 
1) Tiitlfc* 1 )!*! 1. 8mmo 1 SAtl, hJH> 1 0 Om 1 ilW-A3 0 

m i i*5m i oi^i§ii:SS$t, S?ifaaitT£i&Tio#jf#b, « R * U •> A ( 10 
K 3 P0 4 ) 8. 85mmol£Attfc£<!:$&;frlJ2A(10mol%)#$iBTS£ 
T * £ JO X. , SSC/^f^ASS (2 OXmo 1 ) £ SO X. . SffrSgS 6 0 t I: 2 4 

■B , *7A^DTh^77^ - ( A H g ft . ??DD^>+1U?/-JH CTiS 
L , * * / - ^ T R » ft « fx oTz. IR^54. 8%o ISBIR^^n* ( B 4 ) . 1 
H-NMRX'tn* (05) , Tci^lrCTffofc. 06O^8tt, * 0<J 2 <7) 3 , 8 
- 5? - ( 1 - 7- 7 ? Jl/ ) 7it>hDU >HOfKZ^9 h^Sil,, B6<D*|ttt 

© m 3t x * ? h >v * 7* ? . 

[0019] 

* Jlfi 3 20 
(1) 2 - (2 - t7f )V) - 4, 4, 5, 5-^h7*^Jl/-l, 3, 2 - 5? ^ * U" # 

D.7 > (2-NaDOB) tf> £ fi£ 
[ft 5 7 ] 




HP77X3l'l-^D^^-7^U>, g;irh7t I ; n77> (dryTHF) ^ix 30 
fc S » . g*^IT 1 0»M#L, H 7 -f 7 -f X 7 -t h > ft 1$ VfZ 0 *> , ^Cl 

0 # It # b fc . 1 0»gn-BuL iSSSif)?<OtlTb, ITf, 2 0 # jf # L - 
IOt;S-eft|Lt. OtTM 0»«»lfcliltfH7'f7'fX7th>lti:T-7 8 
tl:»9L. 10»«»bTDOB*-ftClDA*«T2 4«flBKJ6:S-a-fc. E J6 » 7 ft 

K §8 Jg ft , i?DD^*A^tf>=l : 3) T-*f§SL^*^>MTff*Sft£fT^«SS 

[ 0 0 2 0 ] 

(2) 3, 8 - V - (2 - -f 7 ^ )l>) 7x7->hO"J> (D-2NaPhen) <D £ ffc 

1 © (1) Ti^fcy7'P : &ft2. 9 5 m m o 1 , * IS m 3 © (1) flitlfc 40 
* V 1 1 . 8 mm o 1 . K, P O < 8. 8 5 mm o 1 , Pd [ P (Ph) , ) , 20 
mmol, I- )V X > 1 0 0 m 1 , X^/-;i/30ml. *5ml JlUT, H 0i] 2 © ( 
2) tlKTSaifc. H ft tt . lR7^7t>^ (07) . 1 H-NMRMn* (0 
8) TfT-pfe. H 9 Q A ft i* . 3, 8 - v - (2 - t7f)H 7it >> D ij >fSgO|! 

* * * h;u^^t. 09©Hft>iH^McDl[^7s^i7 h ;u * ^ T . 
[ it 5 8 ] 
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CH 3 



\ 



O-C-CHs 



COT 



B 



O-C-CH3 4. 



CH 3 



B r 




B r 



K 3 P0 4 s Pdcat. 



6 ot: 




10 



[ 0 0 2 1 ] 

(1) 9-7>X'JJ^7>S (9 — A b A ) <D£&L 
I it 5 9 ] 




20 



EP77X3!:9--/P : E7>h7t>5 8. 3 m m o 1, Sir h7kFD77> (d 
ryTHF) lOOmlUnifi, ills* 1 5 L , F 5 -f 7< X 7t h >* 

mtZT - 7 8 13 1:^3)11^^1:, 1 O^gffLfc. lO^^n-BuLilOOmmo 
lg$^t})o<DtfiTl, 30»a#LTh'J/fi^D>|147mmoU-|l: 
HO A fee Sit20»j|*Lt8, Tic, tfM**«<D«TftJ!H,fc. JH 

x * a k t 6 * m s £ & m v tz o e m & , xA#u-*-T*«£f**L, st 6 <o *s « £ 30 

MT*2ttJ»LH#**rffl2"frfc. *K ^ 6 7. 2 % . « ifi » I RX'O h^TBSLt 

IR (KBr, cm" 1 ) 3286 ( - O H ) 883. 2£725. 1 
[ 0 0 2 2 ] 

(2) 9 - 7 > Z V 5 myitis? n * 7 jl± > h u V > t <D tl y 7 V > # 40 



HP77X3l:i?-/D^7it>hDiJ>2. 0 m m o 1 , 9-7>h^x;U*£®4. 
2 m m o 1 , v * ^ ;P * ;i/ A 7 £ K ( D M F ) 1 0 0 m 1 £ A n , SIMS7tS#lft 
# b , « 8 * U £ A ( K a PO« ) 8. Ommo 1 SlD^, 6 0 tl:*lftLfca» x h 5 50 



[ ft 6 0 ] 
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tXhU7i:JI-*X70^7J")ASl*Pd CP ( P h ) 3 ] < 4 . 0 m m o 1 % £ 
JO *. . 2 4mm%fc2l*:tz. fcfo%S:T'&. * ft L . WWliERbfc©*. X A # U - * 
-Trit«£Rfc£L > ^7A?0?|>?77-f - ( £ H tt ft . y?DD/?>+0. 5 % * 

* / - )V ) T'gSlfc. iR ¥ 1 3 . 8%. « jfi « . I RXtnJK 1 H-NMRX^? 
h )IT* m m L , * J£ #J 1 CD fc <D t - Sc L fc . 

[ 0 0 2 3 ] 

nmm 5 

ITO/NPD/D-lNaPhen/L i F/AlsJt^cD^lfc 

ITO««fc?)fc*Htff±C, NPD CN, N ' - V - ( 1 - i- 7 ? * ) - N , N ' - v 7 
x X ;P - ^ > > ] 5 5 0 0 AfC, 0^7?IIIi2Tf|f,tlfcD-lNaPhen [3 
, 8 - s? - (i-t7f;H 7it>FD'J» S 6 o o Af i:I$If iti, $ e, fc 
L i F S 5 AT, S 6 CfCOll: A 1^ 1 0 0 0 Af Tlf L, EL£^£ftfljcLfc. 
^O*?C0#ttii. 0 1 0 est. 

01 o fc ^ T £ 5 fc > *$8ijij<DEL*^tt, 9iDllo^<bi:J;^Tfe^i^itJj'l:^ft 
1" 5 <!: ^ ? # g ft W( ft £ i "f NPDSfflUfclf^BCP ( A V ? 7 D 'f > ) £ ffl ^ 
fc * to « £ \t EH Jo € ft *» Jg ft b T fc , y57*5£*II»lit5;iliiS<, H H A *1 

[ 0 0 2 4 ] 

* SS «SJ 6 

ITO/NPD/D-2NaPhen/L i F/AlS??©f£f& 

I TOliO/^illl;, NPDJ 5 0 0 AII:, -D ^X-mmm 3 tltcD - 2 N 

aPhen* 6 0 0 ASC*ailLt«, i F55Af, $ <b fc * <D ± fc A 1 

$ 1 0 0 0 AffTlf L, ELif Sffe£Lfc. 
d<D*^©#tttt. I l l i:it. 

si i tit i 5 ii, z.onmm\zfrfrz*%m<DEL%?b$imnffi.\zttfoVTEL# 

f *«Hfct5*«, N P D ^ B C P <0 £ £ « £ < £ ft *i ft V» . 

[ 0 0 2 5 ] 
tt fifl 1 

1 tl^iCOIlT- I TO/NPD (5 0 OA) / B C P (700A) /L i F (5 
A) / A 1 ( 1 0 0 0 A ) ©*?£f£l£Ufc„ 

itu IB BCP [0002] ti^fc/ty^DO (bathocuproine) T £> 
-5 . 
[ 0 0 2 6 ] 

SfcflSfcJitfeWELfc^iJfclfcfllOELJlS^OtottSBIl 2-1 4 Kit. 012 
~ 1 4 fc *5 T , OS tt*tt«5©*?«, □EP«HJ6 0i]6©5ii?£ < Afftttt<ft«l© 

nftiiixus. 01 2S*n?no^5*yt>'^3isttE«)MiS, 0 

1 3ti-£*l*-'tl©«ft«gCDltjE©IH«£0 1 4«-en-?-*tl0 71/5^-7-t>7,^g«i:«at 

2 Tient a - N P h e nSfflUft^f 4 5 0 ti mftifil; t-ntt 
**fe563t*««**n. 8S»l 3 6 0 0 cd/m' ©12. 5V. * * 8 « 8ft * 0 . 4 
4 1m/W@8. 5V. I^lSflfl. 2 2 c d/A (SJ01E8. 5 V ) , ft gB » ^ 
$ s£ 0 . 8 1 x t * -a fc . £ fc > Bi 0*6toi>*i5i:taiii:J:O«ffill[*i:*ft 
L fc . :fte«)EL7v^nJHiNPD^D-lNaPhenfflPL7>^nA ( A. m a 
x = 400nm) <fc fc — & b T V* ft t> fc * . NPDiD-lNaPhenOX^->7 p U7 

iiSW3T§6ntD-2NaPh e n*fflV»t*f Tli, 5 0 0 nmtfjfi 
TS-^T'n-FftfgftaMfsn. 1 0 0 c d/m ! @ 9 . 5V. 

* 0 . 53 1m/W@7. 5V, i^lSAIl. 3 2 c d/A@8V, f^^Sifll 

mo. 6 1 % t t> ft . :©ELx^^h;^0iii:*5n4J;5i;tlii:tti?LT 
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